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fore probably not desirable if the primary goal is to reduce overall security risks. Similar remarks apply to CANDU reactors.
LMRs. Liquid-metal reactors, with their fast-neutron spectrum, can fission all isotopes of plutonium and are frequently put forward as a prime candidate for nearly complete plutonium elimination. Several countries are examining their potential as actinide burners. As noted above, some advanced LMRs, such as that being researched in the United States, employ an integral reprocessing technique in which the plutonium is never fully separated, mitigating some of the safeguards concerns that would otherwise arise from the repeated reprocessing and recycling required for the elimination option.
Nonfertile Fuels. The net rate of plutonium destruction would be increased somewhat if additional plutonium were not produced during reactor operations. This could be accomplished with the use of fuels that do not contain isotopes that produce fissile materials when they absorb neutrons (as the U-238 in typical reactor fuels today does). Since they do not "breed" fissile materials, these are known as "nonfertile" fuels. Several concepts for such fuels have been proposed, all of which would require considerable development, both for the fuels themselves and to address reactor safety issues involved in their use.
The advantage offered by such fuels for a plutonium destruction campaign may be less than is commonly thought. This is because even without such non-fertile fuels, simply increasing the plutonium concentration in ordinary fertile fuels would substantially reduce the amount of new plutonium produced for a given amount of energy generated (or for a given amount of weapons plutonium burned).
For example, doubling the plutonium concentration in fuel (for example, 3.5 to 7 percent of heavy-metal atoms in MOX fuel for an LWR) would require, if the power level were to be kept the same, that the neutron flux in the fuel be lowered by a factor of two, by using control absorbers and neutron poisons. This lowered neutron flux would reduce the rate of production of new plutonium by about a factor of two (a bit more, actually, because the extra plutonium loading in the fresh fuel replaces fertile U-238 atoms). Higher initial plutonium loadings would reduce that rate still further. Thus, fertile fuels with high fissile loadings (such as might be used in liquid-metal reactors, for example) can reduce the production of new plutonium substantially.
Since, in addition, even nonfertile fuels cannot burn their plutonium content down to zero (because at low enough concentrations of plutonium in relation to neutron-absorbing fission products, a chain reaction can no longer be sustained), it seems unlikely that the development of such fuels for reactors not already designed to use them (the HTGR being the main example of a reactor type designed to employ nonfertile fuels) could provide an advantage large enoueh to iustifv the reauired level of effort.o   o«^   ,,^™=j:«»«ui«     _____   *...   .._i______    ______«.u~_: U.S. Government Printine Office. Mav IQQIVbe reached, doing so would almost certainly be time-consuming, delaying
